ELECTRONICS 


KMM332V803AS-L 
DRAM Module 





KMM332V803AS-L Fast Page Mode 


8Mx32 Based on 8Mx8, 4K Refresh, 3.3V, Low power/Self-Refresh 


GENERAL DESCRIPTION 

The Samsung KMMS832V803A is a 8M bit x 32 
Dynamic RAM high density memory module. The 
Samsung KMM332V803A consists of four CMOS 
8Mx8bit DRAMs in 32-pin TSOPIl packages 
mounted on a 72-pin four layer zigzag glass-epoxy 
substrate. O.fuF or 0.22uF decoupling capacitor is 
mounted on the printed circuit board for each DRAM. 
The KMM332V803A is a Dual In-line Memory 
Module with edge connections and is intended for 
mounting into 72 pin dual readout zigzag edge 
connector sockets. 


PERFOMANCE RANGE 


| 15ns_ | 440ns | 







Pin Symbol 
37 DQ18 
38 DQ19 
39 Vss 
40 CASO 
41 CAS2 
42 CAS3 
CASI 





FEATURES 
+ Part Identification 

- KMM332V803AS-L6/_7 

(4096 cycles/128ms Ref, TSOP, Low Power, 60/70ns) 

* Fast Page Mode Operation 
+» CAS-before-RAS refresh capability 
+ RAS-only and Hidden refresh capability 
* TTL compatible inputs and outputs 
+ Single +3.3V+0.3V power supply 
+ JEDEC standard PDPin & pinout (72 pin) 
« PCB : Height(1000mil), double sided component 


PIN NAMES 


Address Inputs 
18-25,27-34 

|W ss Read/Write Input 

Row Address Strobe 


| CASO-CAS3 | Column Address Strobe 





PRESENCE DETECT PINS (Optional) 





*Pin Connection Changing Available 
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ELECTRONICS DRAM Module 


FUNCTIONAL BLOCK DIAGRAM 
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DQ18-25 


W AO-A11 


DQ27-34 


W AO-A11 


AO-A11 © 


Vdd 
I 0.1uF or 0.22uF Capacitor 
Vas J for each DRAM To all DRAMs 
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E DRAM Module 


LECTRONICS 





ABSOLUTE MAXIMUM RATINGS * 


Voltage on any pin relative to Vss VIN, VOUT -0.5 to +4.6 
Voltage on Vdd supply relative to Vss Vdd -0.5 to +4.6 


Storage Temperature Tstg -55 to +150 
Power Dissipation Pd 4 
Short Circuit Output Current los 50 
* Permanent device damage may occur if ABSOLUTE MAXIMUM RATINGS are exceeded. Functional operation should be 


restricted to the conditions as detailed in the operational sections of this data sheet. Exposure to absolute maximum rating 
conditions for extended periods may affect device reliability. 


RECOMMENDED OPERATING CONDITIONS (Voltage referenced to Vss, Ta=0 to 70°C) 





Supply Voltage 

Ground 

Input High Voltage i Vdd+0.3 “4 
Input Low Voltage : 0.8 


"1. Vdd+1.3V/15ns(3.3V), Pulse width is measured at Vdd. 
*2: -1.3V/15ns(3.3V), Pulse width is measured at Vss. 





DC AND OPERATING CHARACTERISTICS (Recommended operating conditions unless otherwise noted.) 


Speed 
pee 
-L7 520 mA 
Es Ss re 
red — 
-L7 520 mA 
ees 
-L7 260 a 


ae a ee ee 
[eee 
-L7 520 mA 
Pp icc7 2200 TAT 
Poiccs ft 800 


ee 
lo 5 
Meee eae 

VOL a ae 4 





ICC1: Operating Current * (RAS, CAS, Address cycling @tRC=min.) 
|cc2 : Standby Current (RAS=CAS=W=VIH ) 
1cc3: RAS Only Refresh Current * (CAS= VIH, RAS cycling @tRC =min.) 
|cC4: Fast Page Mode Current * (RAS=VIL, CAS cycling : tPC=min.) 
ICC5 : Standby Current (RAS=CAS=W=Vdd-0.2V) 
1cce : CAS-Before-RAS Refresh Current~ (RAS and CAS cycling @tRC =min.) 
|CC7: Battery back-up current, Average power supply current, Battery back-up mode 
Input high voltage(VIH)=Vec-0.2V, Input low voltage(VIL)=0.2V, CAS=0.2V) 
DQO-31=Don't care, tRC=31.25uS, tRAS=tRASmin~ 300ns 
ICCS: Self Refresh Current (RAS=CAS=VIL, W=OE=A0-A11=Vcc-0.2V or 0.2V, DQ0-DQ31=Vcc-0.2V, 0.2V or OPEN 
Ii(L) : Input Leakage Current (Any input 0 s VIN s Vdd+0.3V, all other pins not under test = 0 V.) 
lO¢L) : Output Leakage Current (Data out is disabled, OV s Vout s Vdd) 
VOH : Output High Voltage Level (IOH = -2mA) 
VOL : Output Low Voltage Level (IOL = 2mA) 


* NOTE: ICC1,iICC3,ICC4 and ICC6 are dependent on output loading and cycle rates. Specified values are obtained with 
the output open. ICC is specified as an average current. In ICC1 and ICC3, address can be changed maximum 
once while RAS=VIL. In ICC4, address can be changed maximum once within one page mode cycle . 
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ELECTRONICS 





CAPACITANCE (Ta = 25 °C, f=1MHz) 


Input capacitance [A0-A11] 
Input capacitance [W} 


Input capacitance [RASO, RAS2] 
Input capacitance (CASO - CAS3] 
Input/Output capacitance [DQO0-7,9-16, 18-25,27-34] 





AC CHARACTERISTICS (0°CsTas70°C, Vdd=3.3 V+0.3V. See notes 1,2.) 
Test condition : Vih Vil = 2.0V/0.8 V , Voh/ Vil = 2.0V /0.8 V , Output Loading CL=100pF 


STANDARD OPERATIO 
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Row address hold time 
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Column address hold referenced to RAS | tAR io 


Column Address to RAS lead time 


B15 [F/G 
O10 |= |B |> 
Eloy | |= 


Read command hold referenced to CAS 
Read command hold referenced to RAS 


a 
x 
iz 


Write command hold time 


as 
x 
° 


=|= 


Write command hold referenced to RAS 


+ 


Write command pulse width 


aa 
= 


ho 
oO 


fan = _ = 
a on oa a 
a 
| 


tS 


Data-in hold referenced to RAS 


RAS precharge to CAS hold time 


0 
= 
= 
a 


OO 

D 
& a & |S 
o 

a 

a 


CAS hold time 


5 
a 


S 
x 
a 
on 
ai 


BAS hold time 


Read command set-up time 


= 
tb 
@ 

A 
a 


x 
m 
a 


2 


= 
9 
o 


SIS 
tla 
5 | 





o- 


RPC 5 





CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics 
Printed in Korea. 


Page :4 (KMM332V803AS-L ) 


Me 7964142 0033747 977 


KMM332V803AS-L 
DRAM Module 


es” 


ELECTRONICS 


STANDARD OPERATIO 


{CPA Pt sts 
| FastPagemodecycletime Ss ttpo | gos ns | 
| TAS precharge time (Fastpage) tcp, =| io | ts] 
| FAS pulsewidth (Fastpage) | tRASP| 60 t00K_| 70 t00K_[ ns] | 
| Wto RAS precharge time(C-B-Rrefresh) | twAP| 10 | tons | 
| WioRAS holdtime(C-BRrefresh) J twRH| 10 Tt ns] 
| TAS precharge(C-BRcountertest) | cpr | 20 | ns | 
| RAS pulse width(C-B-R selfrefresh) | mass | 100 | tos 12 
| FAS precharge time(C-B-A selfrefresh) | aps_ | 70 | ts ns 12 
| TAS holdtime(C-BRselfrefresh) S| tcHs | -s0 | 50S ns ft 














NOTES 


. An initial pause of 200ys is required after power-up 
followed by any 8 RAS-only or CAS-before-RAS 
refresh cycles before proper device operation is 
achieved. 


. VIH (min) and VIL (max) are reference levels for 
measuring timing of input signals. Transition times 
are measured between VIH(min) and VIL(max) and 
are assumed to be 5ns for all inputs. 


. Measured with a load equivalent to 1 TTL loads and 
100pF, Voh=2.0V and Vol=0.8V. 


. Operation within the tRCD(max) limit insures that 
tRAC(max) can be met. tACD(max) is specified as a 


10. 


. This parameter defines the time at which the output 


achieves the open circuit condition and is not referenc 
-ed to VOH or VOL. 


. tWCS is non restrictive operating parameter. 


It included in the data sheet as electrical characteristic 
only. If tWCS2tWCS(min) the cycle is an early write 
cycle and the data out pin will remain high impedance 
for the duration of the cycle. 


. Either tRCH or tRRH must be satisfied for a read cycle. 


These parameters are referenced to the CAS leading 
edge in early write cycles. 


reference point only. If tRCD is greater than the 11, Operation within the tRAD(max) limit insures that tRAC 
specified tRCD(max) Jimit, then access time is con- (max) can be met. tRAD(max) is specified as reference 
trolled exclusively by tCAC. point only. If tRAD is greater than the specified tRAD 
(max) limit, then access time is controlled by tAA. 
_ Assumes that tRCD 2 tRCD(max). : 
12. 4096 cycle of Burst Refresh must be executed within 


. TAR, tWCR, tDHR are referenced to tRAD(MAX) 


TIMING DIAGRAM 


Please refer to attached timing chart (Ill) !!! 
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PACKAGE DIMENSIONS 





Units : Inches ( millimeters ) 


2-R.079(2.00) 










2,350(59.68) 


0.198(5.03) 


Optional Hole iy 
1 


¢).071(1.80) 
LA \-4 
.080(2.03) 






1.00(25.4) 
.100(2.54) MIN. 


| .071(1.80) 
5} ———— 3 


R.062(1.57) 
.300(7.62) 


1.750(44.45) 





(Front View) 






.325(8.255) 1.750(44.45) 
oO eee Te 
2 
(Back View) 
KMM332V803AS-L Gold Plating Lead 
.100(2.54) 


MAX 
.010(.25)MAX -100(2.54) 
v MIN 


+ -125(3.18) 
MIN 





Gold : .039+.002(1.00+.050) 





.050(1.27) 


0.040+.004 
Tolerances : +.005(.13) unless otherwise specified 


NOTE : The used device is 8Mx8 DRAM. , TSOP J 
DRAM Part No. : KM48V8100AS-L (400 mil) with Self Refresh 
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ELECTRONICS 


KMM332V803AS-L 
DRAM Module 





TIMING DIAGRAM 


READ CYCLE 
era VIH - 
ne Vir - 
torp tee 
CAS Vin - 
Vi - trap: 
tasr tRAH 
tasc 
A Vin - ROW 
ee ADDRESS 
tres 
—_ Vin - 
W Vi - 
tar 
DQ S : OPEN 
OL - 


tac—__—_—_—_————————————-—- 


























ta tre 
tes 
trsH tcrp 
toa: 
TRAL 
toan 
COLUMN 
ADDRESS 
trou 
tRRH 














| DATA-OUT 


Don't Care 
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KMM332V803AS-L 


DRAM Module 





WRITE CYCLE ( EARLY WRITE ) 
NOTE : Dour = OPEN 


— Vin - 
Vi - 


a 
“ 


Vin - 
Vir - tra 


tasR tRAH 


tasc to 


Vin - ROW COLUMN 
Vi - ADDRESS ADDRESS 


towr 
tRWe 


a Vin : 
Vi - 


Vin - 


D 
Oi - 








Don't Care 
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KMM332V803AS-L 
DRAM Module 





FAST PAGE READ CYCLE 
NOTE : Dour = Open 


BAS Vin 
Vir 
CAS Vv 
CR - 
L 
" Vin 
Vit 
Vin 
Ww Vir 
DQ Vin 
Vit 





toni 


ROW 
ADDR 














tras tar 
tRHCP 
= $ 
tpo———> 
tre tor top trsH 
trao toas toas teas 
tas § 
tesn t 
ASG | tcaH tasc] {tcay 
tray toa 
COLUMN COLUMN COLUMN 
ADDRESS ADDRESS ADDRESS 
tRRH 
tr ties R trcs trac 
tcac toac 
taa 
torr torr 
torz 
VALID VALID 
DATA-OUT DATA-OUT 




















Don't Care 
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i ELECTRONICS 


FAST PAGE WRITE CYCLE (EARLY WRITE ) 
NOTE : Dour = Open 
































KMM332V803AS-L 
DRAM Module 





























tras tre 
— Vin - 4 tRHOP. 
RAS 
Vii - + « 
tea tr tr 
tre toe top trsH 
aaa VIH - trap tcas toas tcas 
CAS Vi. - the 
tasr al toa tasc tcaH tasc} |tca 
A Vin - ROW COLUMN COLUMN COLUMN 
Vii - ADDR ADDRESS ADDRESS ¢ ADDRESS 
twos} | twcx t twe ” er 
Vin - 
WwW am twe twp twe 
iL o> 
tow. tow: tow. 
tw 
tos t t DI tps, 
DQ Vin - VALID VALID VALID 
Vir - DATA-IN DATA-IN DATA-IN 
Don't Care 
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RAS-ONLY REFRESH CYCLE 


NOTE : W, OE, Din = Don't care 





Dour = Open 
tre 
tras trp 
BAS Vin - 
Vi - 
ee trec tcrpP 
has 
CAS 
tasr tray 
A 





ROW N 
} ADDR 











Don't Care 





CAS-BEFORE-RAS REFRESH CYCLE 
NOTE : OE, A = Don't Care 


+ tre 


Vin 
AS Vir 











pa. Yes OPEN 


Don't Care 
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HIDDEN REFRESH CYCLE ( READ ) 






















































































tre tre 
tras tri tras trp. 
ViH - 
RAS Vi - 
a tre trs tcHr 
Vin - 
A Vi - tra 
t t 
ASR RAH ee toau 
A Vin - ROW COLUMN 
Vi - ADDRESS ADDRESS 
trcs tRRH ' twrH 
WRP 
w Vin - 
Vir - 
taa torF 
teac: 
t 
trac = 
DQe NOH pater ope DATA-OUT 
VoL - 
Don't Care 
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HIDDEN REFRESH CYCLE ( WRITE ) 
NOTE : Dour = OPEN 


Vii - trap 
tasr | |tRAH 


tasc| ‘tCAH 


A Vino ROW COLUMN 
Vir - ADDRESS ADDRESS 


DQ 








Don't Care 
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CAS-BEFORE-RAS REFRESH COUNTER TEST CYCLE 
















































































tre 
RAS Vin - tras 
Vil - 
tesr tort: ey 
CAS toHR toa 
Lo 
tRAL 
tase toaH 
és Vin - COLUMN 
Vi - ADDRESS 
READCYCLE tue! | tums ; hs tani 
Ai toac troH 
Vin - 
W Vir - 
as torr 
DQ i : VALID DATA - OUT 
OL - 
WRITE CYCLE trwe 
twaF} | twaH 
tow. 
Vin - ines two 
W Vii - 
twe 
tos tou 
DQ vi ~ —— opEN VALID DATA - IN 
Te -* 
Don't Care 








CD-ROM(Edition 3.0) This Data Sheet is subject to change without notice. (C) 1996 Samsung Electronics 


Printed in Korea. 
Page : 14 ( KMM332V803AS-L ) 


Me 7564142 0033757 816 


ean KMM332V803AS-L 
ELECTRONICS DRAM Module 





TEST MODE IN CYCLE 
NOTE : OE, A = Don't Care 


tac 
tr tras trp. 


tesr 






















































































torr 


pa Vo - OPEN 


Don't Care 





CAS-BEFORE-RAS SELF REFRESH CYCLE 
NOTE: We=Vin, OE A = Don't Care 





Don't Care 
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